persistence of the examiner. Thus, Heikkila reported the remarkable incidence of 55% in 195 consecutive subjects with myocardial infarction, studied prospectively. ' The basis for such diagnosis is the recognition of a systolic murmur on physical examination, and only scattered case reports have documented the presence of mitral insufficiency by angiographic techniques.2 In the absence of a ruptured papillary muscle, however, the magnitude of mitral insufficiency is usually thought to be of little clinical significance. 4 This point of view may be questioned in myocardial infarction, where in the presence of low and fixed stroke volume even smallvolume mitral insufficiency is probably of hemodynamic significance. Mlorphine Atrlupine *At time of (calthlieteriza.tioni.
Abbr.eviationis: 3MT = nivocardial iiifnretion; JIR heart ltate.
With the advent of more aggressive management of power failure in acute myocardial infarction, coronary angiography and left ventricular angiography are being employed prior to circulatory assist or surgical intervention. This report documents severe, silent mitral insufficiency complicating acute myocardial infarction in three patients, which was discovered as part of the intensive evaluation that must precede such therapy, and was unsuspected on clinical grounds. The failure to recognize this complication in the case of power failure may at least in part account for the failure of therapy in some patients.
Clinical and Hemodynamic
Characterization Three patients with acute myocardial infaretion, persistent pulmonary edema, and severe power failure were studied prior to consideration for surgery or mechanical circulatory assistance.
Although no muirmurs were noted on careful, repeated physical examination, a third heart sound was present in all patients (table 1) .
Right-and left-heart catheterizations were performed usinig standard techniquies. Cardiac outputs were determined by injection of indocvanine green into the pulmonary artery vith sampling from the left femoral artery. Thermodilution coronary sinus flow was determined in one patient by the method of Ganz et al. Pathologic examination of the hearts of these three patients revealed the mitral valve structure to be normal in all cases. There was minimnl gross derangement in papillary inuscle structuire, anid no frank necrosis was visible ( fig. 2 ). On microscopic examination of the papillary museles, extensive nlecrosis was present in five of the six papillary muscles (fig.  3 ). The posterior papillary muscle of patient H. S., which was utilized in isolated papillary muscle studies, was not exami ned imiicroscopically.
Special Studlies
The left ventricular papillary muscle from patient H. S. was studied in a myograph in vxitro. The results were compared xvith eight humani papillary muscles removed from patients with rheumatic heart disease at the time Abbreviations: CI = cardiac index; HR = heart rate; SI = stroke index; PCW = pulmonary capillary wedge pressure; V wave = amplitude of V wave from wedge; BP = systemic arterial pressure; PA = pulmonary arterial pressure; LV dp/dt = peak rate of rise of left ventricular pressure; RA = right atrial pressure; A-V diff. = Three lines of evidence support the hypothesis that the major mechanism which induces insufficiency of the mitral valve in this patient group is apparently papillary muscle necrosis without rupture. Both the anterior and posterior papillary muscles showed evidence of extensive damage microscopically. These anatomic data provide a structural basis for the severe functional derangement of the single papillary muscle studied in vitro, and might be expected to result in valvular dysfunction. Thus, mitral valve prolapse was present in two of the three patients studied by left ventricular angiography. The contribution of annular dilatation to the magnitude of mitral insufficiency seems to be minimal. In two patients the annular circumference was within the upper range of normal, and in the Recently, Cheng9 has emphasized that the degree of angiographic mitral regurgitation correlated poorly with the intensity of systolic murmurs in patients with ventricular aneurysms. Since the diagnosis of mitral insufficiency in acute myocardial infarction until now has rested upon physical examination, the incidence of silent mitral insufficiency is unknown, and definitive angiographic data in less critically ill patients with acute myocardial infarction are not likely to be generated. Diagnosis of mitral instufliciency in a patient with acute myocardial infarction by the recognition of giant V waves in the pulmonary capillary wedge pressure tracing. The recording was obtained by a pulmonary artery balloon catheter. The patient had a grade II holosystolic murmur consistent with mitral insuffi.
ciency. a = a wave.
Circulation, Volume XLIV, No, emrber 1 9 71 at the bedside by use of the recently described pulmonary artery balloon catheter.10 Figure 4 illustrates this hemodynamic manifestation using the criteria of giant V waves in the pulmonary capillary xvedge pressure tracing in a patient with supportive physical findings. Three additional individuals in a group of 40 consecutive patients with acute myocardial infarction have thus been identified as having silent mitral insufficiency. All three patients had moderately severe congestive heart failure, but survived with medical therapy. The mechanism by which significant degrees of mitral insufficiency may exist in the absence of an audible murmur was not established. The marked reduction in cardiac output and myocardial contractility in this patient group would suggest that significant decreases in flow velocity across the valve is a major factor. Silent mitral insufficiency of significant magnitude has been observed, however, in patients with rheumatic heart disease studied by left ventricular angiographyll in whom cardiac output was not depressed to shock levels.
The clinical significance and appropriate therapy of this syndrome remain to be established. In terms of medical therapy of shock patients, the presence of mitral regurgitation under the conditions described might favor a pharmacologic agent that would increase papillary muscle contractility and decrease peripheral vascular resistance. Isoproterenol would be an agent of choice. The single papillary muscle study, however, suggests that this agent might result in further deterioration of ventricular function. If silent mitral insufficiency does occur in a population of nonshock patients, it is likely that a surgically correctable lesion may be present in some individuals prior to the onset of cardiogenic shock. Furthermore, failure to recognize or treat this entity during an acute surgical revascularization procedure may result in an unsuccessful outcome, even when coronary blood flow is restored to normal levels. Finally, since refractory pulmonary congestion characterized all three patients in this study, this complication should suggest the presence of silent mitral insufficiency in patients with acute myocardial infarction.
